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[57] ABSTRACT

The positively acting mechanism comprises a jack (2)
with a rod (10) connected, at one of its ends, to a mem-
ber whose actuation or retention it ensures, and, at its
other end, to a thrust piece (16), on which a spring (18)
comes to bear, in order to actuate or retain the member.
An axle (25) parallel to the rod (10) of the jack 1s rotat-
ably mounted in a housing (14) fixed relative to the
body (3) of the jack (2) and has a threaded part (26) in
engagement with a nut (34) forming an engagement fork
for the thrust piece (16) of the rod (10). The axle (25)
has an end part (30) engaging with a tool allowing the
axle (25) to be set in rotation remotely. It 1s thus possi-
ble, in the event of failure of the jack, to rotate the axle
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(25) and displace the rod (10) of the jack (2) in the direc-
tion of release of the mechanism. |
6 Claims, 3 Drawing Sheets
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AUXILIARY REMOTE-CONTROLLED RELEASE
DEVICE FOR A POSITIVELY ACTING
MECHANISM

FIELD OF THE INVENTION

The invention relates to an auxihary remote-con-
trolled release device for a positively acting mechanism.

BACKGROUND OF THE INVENTION

The devices used in operations for the maintenance
or repair of nuclear reactors or of their fuel assemblies
and, more generally, in work carried out on sensitive
installations conventionally comprise so-called posi-
tively acting mechanisms which ensure a high degree of
operating safety of these devices.

In particular, devices for the maintenance or repair of
nuclear reactors or of their fuel assemblies can comprise
grasping means, such as tongs, the actuation of which is
ensured by means of a positively acting mechanism.

Such a mechanism comprises a jack which can be fed
with hydraulic fluid or with demineralized water and
the rod of which is connected, at one of this ends, to the
member being actuated or retained, and this member
can, for example, consist of a piece or a clamping jaw of
a pair of grasping tongs.

An elastic actuating means, such as a helical spring,
comes to bear on a thrust piece fixed to that end of the
rod of the jack with is opposite the end connected to the
actuated member. The spring is arranged in a housing
fixed relative to the body of the jack and maintained in
a state of tension or compression, ensuring the actuation
or retention of the member connected to the rod of the
jack, when the jack is not fed with hydraulic fluid.

For example, if grasping tongs are involved, a mov-
able jaw of these tongs can be retained in the clamping
position by means of the spring, as long as the jack is not
being fed.

In the event of failure of the jack, for example a
breakdown in its feed, the positive action of the mecha-
nism 1s not released.

The feed of the jack with hydraulic fluid makes 1t
possible to displace its rod in the direction opposite to
the direction of actuation of the elastic means, and thus
to release the positive action of the mechanism. For
example, where grasping tongs are involved, the activa-
tion of the jack makes it possible to unclamp the tongs
by releasing at least one of its clamping jaws.

In the event of a breakdown making it impossible to
actuate the jack, for example in the event of a break-
down in the feed of the jack with hydraulic fluid or with
demineralized water, even though the operating safety

of the device having the positively acting mechanism 1s

not jeopardized, the fact that the mechanism cannot be
released may cause problems, inasmuch as it is usually
not possible to have access to the mechanism which is
used for working on irradiated components under a
particular head of water.

SUMMARY OF THE INVENTION

The object of the invention is, therefore, to provide
an auxiliary remote-controlled release device for a posi-
tively acting mechanism comprising a jack, the rod of
which is connected, at one of its ends, to a member
whose actuation or retention it assures, and, at its other
end, to a thrust piece, on which an elastic actuating
means, such as a spring, comes to bear, 1n order to ob-
tain the actuation or the retention of the actuated mem-
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ber, the spring being arranged in a housing fixed relative
to the body of the jack, and the activation of the jack
ensuring a displacement of its rod in the direction oppo-
site to the direction of its actuation by the elastic means,
the auxiliary device making it possible to cancel the
positive action of the mechanism by remote control,
even when the jack cannot function.

To this end, the auxiliary device according to the
invention comprises:

an axle parallel to the rod of the jack, mounted rotat-
ably in the housing and comprising a threaded part on
the inside of the housing and an end part located on the
outside of the housing and having means capable of
interacting with corresponding means of a remote-
actuation tool for setting the axle in rotation by means
of the tool, and

a nut engaged on the threaded part of the axle and
fixed to a fork for the engagement of the thrust piece of
the rod of the jack, for displacing it in the direction
opposite to the direction of actuation of the elastic
means, by setting the axle in rotation by means of the
tool, in the event of the failure of the jack.

BRIEF DESCRIPTION OF THE DRAWINGS

To make it easy to understand the invention, a plural-
ity of embodiments of an auxiliary release device ac-
cording to the invention will not be described by way of
example, with reference to the accompanying drawings.

FIG. 1 is an elevation view, in section in a vertical
plane, of a first embodiment of a release device accord-
ing to the invention.

FIG. 2 is a partial elevation view, in section in a
vertical plane, of a second embodiment of the device.

FIG. 3 is a partial elevation view, in section in a
vertical plane, of a third embodiment of the device.

DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 shows a positively acting mechanism 1, which
is associated with an auxiliary release device according
to the invention.

The positively acting mechanism comprises a jack 2,
the body 3 of which has an end part 4 of reduced diame-
ter which is introduced and secured in the bore § of an
annular support 6, itself connected to the body 7 of the
tool, with which the positively acting mechanism 1s
associated, by means of pivot axles 8.

The tool may consist, for example, of grasping tongs
comprising a body 7 and one or more clamping jaws
mounted movably relative to the body 7.

The rod 10 of the jack 2 has an end part engaged in
the body 7 of the tool and connected to a movable
member of this tool, of which the positively acting
mechanism ensures the displacement or retention.

The body 3 of the jack 2 has, at its end opposite the
shoulder 4 secured in the support 6, a second shoulder
12 which is engaged and secured in a bore passing
through a flange 13 carrying a housing 14 of parallelepl-
pedic form.

The end of the rod 10 of the jack 2 opposite the end
connected to the movable part of the tool and engaged
inside the housing 14 has a threaded part 15, on which
a nut 16 with a shoulder 17 is screwed.

A helical spring 18 is arranged in the housing, in the
extension of the rod 10 of the jack. The spring 18 1s
engaged at its upper end on the nut 16 and bears on the
shoulder 17. The lower part of the helical spring 18 is
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engaged in a cylindrical receptacle located inside the
housing 14 and bears on a pusher 19 maintained in posi-
tion in the cylindrical receptacle of the housing 14 by
means of a threaded rod 20 which is screwed 1nto an
internally threaded hole passing through a flange 21
closing the housing 14 in its lower part and which 1s
locked in position by means of a nut 22.

- The threaded rod 20 and the nut 22 make it posmble
by means of the pusher 19, to adjust the compression of
the spring 18 exerting a thrust on the rod 10 of the jack,
by means of the nut 16.

Fastened to the pusher 19 is a pointer 23, the end of
which is engaged in an orifice 24 passing through the
side wall of the housing 14.

The position of ‘the pointer 23 makes it possible to
ascertain the state of compression of the spring 18 and
therefore the calibration force of this spring exerting a
thrust on the rod 10 of the jack 2.

This calibration force of the spring 18 makes it possi-
‘ble to maintain the rod 10 in its upper position, shown in
FIG. 1, which corresponds to the position of retention
of the movable member fixed to the end of the rod 10.

As regards grasping tongs, this position corresponds
to the clamping position of the tongs, a movable jaw of
which is fixed to the rod 10.

The jack 2 is a single-acting jack which can be fed
with hydraulic fluid or with demineralized water, to
ensure downward displacement of the rod 10, this dis-
placement of the rod 10 being accompanied by com-
pression of the spring 18. The release of the mechanism
retaining the tool and, for example, the unclamping of
grasping tongs can thus be obtained by remote control.

This remote actuation can be controlled, for example,
from the edge of the fuel well of a nuclear rector, if the
positively acting mechanism is associated with a fuel-
assembly grasping device.

If it is not possible to activate the jack remotely, for
example if the feed circuit of the jack has failed, the
auxiliary release device according to the invention is
used to obtain the displacement of the rod of the jack.

This device comprises an axle 2§ in two parts which
are mounted inside the housing 14 in a direction parallel
to the direction of the rod 10 of the jack.

The axle 25 comprises a first part 26 consisting of a
threaded rod mounted rotatably in the housing by
means of a roller bearing 27 fastened in the flange 13
and of two roller bearings 28, 28’ fastened to the end of
a cylindrical receptacle 29 in the housing 14. The
threaded rod 26 has two smooth parts which are located
on either side of its threaded part and which are en-
gaged and secured in the inner rings of the bearings 27
and 28, 28’, respectively. The rod 26 also possesses,
beyond the smooth part engaged in the bearings 28, 28’,
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axle 25 is connected. This part 30 has, at one of its ends,
an internally threaded bore engaging with the threaded
part 26a, the second part 30 of the axle being locked
against rotation relative to the first part 26 by means of
a pin 31.

The second part 30 of the axle 2§ comprises an end
part which is located on the outside of the housing 14
and which terminates in a knuckle 30q, in which is
engaged a radially directed pin 32, the ends of which
project relative to the surface of the knuckle 30a.

The roller bearings 28, 28’ are retained against the
bottom of the cylindrical receptacle 29 by means of a
tubular spacer 33, itself retained in position inside the
housing by means of the closing flange 21.
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A nut 34 is engaged on the threaded rod 26 forming
the first part of the axle 25. The nut 34 has a radially
projecting part 344, through which extends a longitudi-
nal orifice 345, in which the end of the rod 10 1s engaged
in its part located above the nut 16. The radially pro-
jecting part 34a through which the orifice 34b extends
constitutes an actuating fork capable of coming into
engagement with the nut 16 forming the thrust piece of
the rod 10.

In the event of the failure of the jack 2, the auxihary
release device according to the invention makes it possi-
ble to displace the rod 10 by means of the nut 34.

A tool is used for this purpose which can be fastened
to the end of a pole and joined to the end part of the axle
25 consisting of the knuckle 30z and the pin 32, so as to
make the tool integral in terms of rotation with the axle
25.

The axle 25 is set in rotation by means of the pole and
the tool in a direction causing downward displacement
of the nut 34, the projecting part 34a of which comes in
contact with the upper part of the nut 16. The displace-
ment of the nut 34 produces a corresponding displace-
ment of the nut 16 and of the rod 10 and compression of
the spring 18. The downward displacement of the rod
10 causes release of the positively acting mechanism,
despite the failure of the feed circuit of the jack.

If the positively acting mechanism is accessible only
from the top, for example a mechanism immersed in the
water of a fuel-assembly storage pool, it is of course
advantageous to arrange the housing 14 of the mecha-
nism and the actuating part of the axle 25 above the tool
on which the mechanism acts, i.e., in a position opposite
the position shown in the drawings.

In general terms, depending on the position of the
tool with which the positively acting mechanism 1s
associated, that end of the axle 25 which is located on .
the outside of the housing 14 and to which the tool
making it possible to set the axle 25 in rotation is con-
nected can be difficult to access if a remotely manipu-
lated pole 1s used.

In this case, it can be advantageous to provide a plu-
rality of ends for the connection of a tool for setting the
axle in rotation, which are arranged in different posi-
tions and which are oriented differently in relation to
the faces of the housing.

A device of this type has been shown in FIG. 2.

The device comprises, on the inside of a housing 40,
an axle 41 mounted in parallel with the axle 42 for actu-
ating the rod of the jack of the positively acting mecha-
nistn. The axle 41 is mounted rotatably inside the hous-
ing by means of ball bearings 44, 45 and 46. The axle 41
comprises a first part 47 consisting of a threaded rod
coming into engagement with the actuating nut of the
rod of the jack (not shown in FIG. 2). The threaded rod
47 has an extension 48 consisting of a smooth rod with
a threaded end 48a. This threaded end makes it possible
to join the rod 47, by means of its extension 48, to the
second part 49 of the axle 41 consisting of a rod, the end
49a of which is in the form of a knuckle and through
which a pin 50 passes radially.

The other end of the part 49 of the axle 41 has an
internally threaded bore making it possible to assemble
the parts 48 and 49 of the axle 41 together by means of
the thread 48a and of a locking pin 51.

Slipped in succession onto the smooth part 48 of the
axle 41 intermediate between the parts 47 and 49 are the
ball bearing 44 bearing on a shoulder of the threaded
part 47, the ball bearing 45, a tubular spacer 54, a bevel
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wheel 55 locked on the part 48 of the axle 41 by means

of a pin 56, and the ball bearing 46.

The end of the part 49 of the axle 41 is located outside
the housing and, as described above, makes 1t possible to
set the axle 41 in rotation by means of a tool fastened to
the end of a pole and having assembly means comple-
mentary with the knuckle 49z and the pin 50, in order to
ensure that the rotation of the tool is transmitted to the
axle 41.

If the end of the part 49 of the axle 41 1s not accessibie
remotely, for example if the device is placed in a verti-
cal position, as shown in FIG. 2, inside a fuel-assembly

storage pool under several meters of water, a second

assembly 58 arranged in an accessible position can be
used to transmit rotational movement to the axle 41.

The second assembly 58 is placed on a lateral face of
the housing 40 and comprises an actuating axle perpen-
dicular to the axle 41.

This actuating axle comprises a first part 59 consisting
of a rod fixed, at its end, to a bevel wheel 60 secured to
the rod 59 by means of a pin 61.

The bevel wheel 60 meshes with the bevel wheel 35
fastened on the axle 41.

The rod 59 has a threaded end part 594 ensuring that
it is joined to a second part 62 of the second actuating
axle of the auxiliary release device. The parts 89 and 62
of the second axle are locked in terms of rotation rela-
tive to one another by means of a pin 63. The second
part 62 of the second axle has, at its end, a knuckle 64
through which a pin 65 passes in the radial direction.

The second axle is mounted rotatably on the inside of
a sleeve 66 fastened to a lateral face of the housing 40,
by means of rolling bearings 67 and 68.

If the assembly end of the axle 41, consisting of the
knuckle 492 and the pin 50, is inaccessible, the tool
fastened to the end of the actuating pole 1s engaged on
the assembly elements 64 and 65 arranged at the end of
the second actuating axle of the auxiliary release device.

The setting in rotation of the second axle ensures that
the axle 41 is set in rotation by means of the bevel
wheels 60 and 55. The release of the positively acting
device can thus be obtained, whatever 1ts arrangement
and orientation, in the event of the failure of the jack.

It is possible to provide various locations on the hous-
ing of the positively acting device for fastening second-
ary axles making it possible to set in rotation the main
axle, the threaded part of which is in engagement with
the nut for the displacement of the rod of the jack.

FIG. 3 illustrates a housing 70 of a positively acting
mechanism, fixed relative to a jack body 71 having an
actuating axle 72. |

Mounted inside the housing 70, as before, is an auxil-
iary device for the release of the positively acting mech-
anism, comprising an axle 73 parallel to the actuating
axle 72 of the jack.

The axle 73 will not be described in detail, as it 1s
identical to the axle 41 shown in FIG. 2.

Moreover, there are, in lateral positions on two per-
pendicular faces of the housing, orifices which pass
through the wall of the housing 70 and which can be
closed by means of covers, 74 and 75.

Depending on the conditions of use of the positively
acting mechanism and of the tool associated with this
mechanism, a secondary actuating axle, similar to the
axle 58 shown in FIG. 2, can be mounted on the inside
of the orifices after the removal of the covers 74 and 75.

Such secondary actuating axles have, at their ends, a
bevel wheel which meshes with the bevel wheel of the

10

I3

20

23

30

35

45

50

35

65

6

axle 73 in order to set it in rotation by means of the
secondary axle.

In general terms, the device according to the mven-
tion is used to obtain the release of a positively acting
mechanism associated with a tool used for working on
highly irradiated equipment placed under a several
meters of water in a well of a nuclear reactor or in a
fuel-assembly storage pool. -

The activation of this tool is obtained by means of the
thrust exerted by the elastic means on the rod of the
jack. The activation of the tool is therefore independent
of the feed of the jack.

For example, if grasping tongs are involved, the
tongs can be maintained in a clamping position by
means of a spring exerting a thrust on the rod of the
jack. | |

If the jack can no longer be fed with hydraulic fimd
or with demineralized water as a result of a failure of the
feed circuit, the auxiliary release device is used for
freeing the tool from the equipment on which it is lo-
cated in the working position. This operation can be
carried out by an operator who is positioned on the
service platform of the pool can who actuates a pole, to
which is fastened a key intended for interacting with the
end knuckle of the main actuating axle or of one of the
secondary actuating axles of the release device.

The axle best placed to allow the device to be oper-
ated easily 1s selected.

It may be noted that the device is irreversible, and the
rod of the jack can be returned to the positive actuation
position only by rotating the actuating axle in the direc-
tion opposite to the direction of release. This rotation of
the actuating axle of the device in the opposite direction
makes it possible to displace the nut in the direction
opposite to the release, i.e., in the vertical upward direc-
tion in FIG. 1.

The thrust piece fixed to the rod of the jack and the
jack rod itself can then follow the ascent of the nut
under the effect of the thrust of the spring 18 which was
compressed during the release.

The device according to the invention therefore
makes it possible to intervene in all circumstances for
the remote neutralization of the positive action of a
mechanism associated with a tool, in the event of a
failure of the jack of the positively acting mechanism or
of its feed circuit.

The invention is not limited to the embodiments de-
scribed.

Thus, the actuating axle of the device may have a
different configuration, its end part having means of
assembly with a tool for setting in rotation may have a
form other than that of a knuckle, and the nut may have
means for the engagement of the thrust piece of the jack
rod which are different from those described. |

A device identical to the release device according to
the invention could be used to obtain the positive action
of the mechanism associated with the tool. A device,
such as that described, could likewise be used for actu-
ating the tool directly, without the use of an intermedi-
ate jack. '

The activation of the tool can then be carried out by
an operator using a pole, to the end of which is fastened
a key capable of engaging the end part of the axle of the
device according to the invention.

What is claimed is: .

1. Auxiliary remote-controlled release device for a
positively acting mechanism comprising a jack having a
rod connected, by a first end of said rod, to a member
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whose actuation or retention it ensures, and, at a second
end of said rod, to a thrust piece, on which a helical
spring comes to bear, in order to effect actuation or
retention of said member, said spring being arranged in
a housing fixed relative to a body of said jack, and actu-
ation of said jack causing displacement of said rod in a
direction opposite to a direction of actuation of said rod
by said helical spring, said device comprising
(a) an axle parallel to said rod of said jack, mounted
rotatably in said housing and comprising a
threaded part on an inside of said housing and an
end part located outside of said housing and having
means for setting said axle in rotation; and
(b) a nut engaged on said threaded part of said axle
and fixed to a fork for engagement of said thrust
piece of said rod of said jack, for displacing said

thrust piece in a direction opposite to a direction of

actuation of said helical spring, by setting said axle

in rotation, in the event of failure of said jack.
2. Device according to claim 1, wherein said
threaded part of said axle consists of a first rod mounted
rotatably in said housing by means of ball bearings, and
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3. Device according to claim 1, wherein the means
located at the end of said axle for interacting with said
corresponding means for setting the axle in rotation
consist of a knuckle and a pin engaged inside said
knuckle in a radial direction.

4. Device according to claim 1, further comprising at
least one secondary actuating axle having an end part
located outside said housing and capable of coming into
engagement with a tool for setting in rotation, and an
opposite end part fixed to a driving bevel wheel, the
secondary actuating axle being arranged perpendicu-
larly relative to the axle and parallel to the jack rod
forming the main axle, on which is mounted a bevel
wheel meshing with the bevel wheel fixed to the end of
the secondary axle.

5. Device according to claim 1, wherein said housing
has a lateral surface parallel to the actuating axle of the
rod of said jack and two closing flanges at ends of said
housing, the end part of the actuating axle passing
through the wall of said housing in the region of a
flange opposite a flange fastened to said body of said
jack.

6. Device according to claim 5, wherein the housing
has an orifice passing through at least one of its lateral

the second part of said axle consists of a second rod 25 faces, for mounting of a secondary actuating axle of the

joined to the threaded rod by screwing an end part of

said rod into an internally threaded bore of the rod and
by locking with a pin.
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release device, said orifice being closed by means of a

cover in the absence of a secondary actuating device.
* % * % %
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